Major proteins related to chlortetracycline biosynthesis in a Streptomyces aureofaciens production strain studied by quantitative proteomics.
Changes in synthesis and abundance of proteins associated with chlortetracycline (CTC) production in Streptomyces aureofaciens were investigated by two-dimensional polyacrylamide gel electrophoresis of proteins pulse-labelled in vivo with L-[35S]methionine. Eleven individual protein spots were selected as being related to formation of the antibiotic. Expression of these prominent proteins was not observed in the non-producing mutant; moreover, they were overexpressed in cultures grown in the presence of benzyl thiocyanate, a specific stimulator of CTC biosynthesis used in industrial fermentations. The expression kinetics of the selected proteins was assessed using the technique of computer-assisted image analysis with the EQIAS software and the elongation factor Tu as an internal standard. Interestingly, the kinetic profiles were generally not identical. including those of anhydrotetracycline monooxygenase and the 13-kDa subunit of tetracycline dehydrogenase, two enzymes involved, in the terminal sequential steps of the CTC biosynthetic pathway. The presence of more forms of these enzymes with different charge characteristics was observed. The data presented demonstrated how dramatically the industrial microorganism can change its protein repertoire during the production phase; at least five proteins were nearly comparable in level to the most prominent proteins, exemplified by elongation factor Tu.